The synthesis, spectral and magnetic susceptibility on symmetrically substituted metal (ΙΙ)-octa-methoxyphenyl imino phthalocyanine by condensing octa amino phthalocyanines with o-anisaldehyde are described. The dark green colour octa amino phthalocyanine derivatives were characterized by electronic, IR, elemental analysis, magnetic susceptibility, powder X-ray diffraction and thermo gravimetric analysis (TGA) studies to structural integrity, check the purity and crystalline properties of the pigments. The variation of magnetic moment as function of field strength 2.20 to 4.01 kg indicated the presence of intermolecular co-operative effect
INTRODUCTION
Phthalocyanines ( Pc) have been worldwide focused on attention to explore and exploit the various versatile chromophores. Phthalocyanines are blue or green in color have been widely exploited as colorants. Phthalocyanines have a strong optical absorbance in the red and near-IR portions of the electromagnetic spectrum and are stable under a wide range of thermal and electrochemical conditions. Besides the optical properties and stability of phthalocyanines, these dyes must be evaluated with regard to their electrochemical suitability and structural suitability for a given application such as an electronic material.
Phthalocyanines like high tinctorial property for use as pigments for printing inks, plastics, rubbers, roofing granules, leather, gasoline and photographic colour printing, fastness to the light, chemical inertness etc. The electro-optic behavior has led to their use in xerography. Phthalocyanines have also been investigated for potential use in a variety of other applications including nonlinear optical generation and limiting,photodynamic therapy, photovoltaics, sensors, electrochromic displays and information storage.Solubility and various physico-chemical properties associated with metal phthalocyanines primarily depend upon the central metal atom and nature as well as the position of the periphery of the molecule.
In the present paper discussesthe synthesis and spectral and magnetic susceptibility on substituted metal (ΙΙ) 1, 3, 8, 10, 15, 17, 22 , 24-ocat methoxyphenyl imino phthalocyanines. The lite-rature survey revealed about the reports on synthesis spectral and magnetic susceptibility on substituted (ΙΙ) octaamino phthalocyanines.The available procedure in the literature was suitably modified and used for the synthetic route. The substituted metal(ΙΙ)octa-methoxyphenyl imino phthalocyanines pigments is given as per the scheme-1.
calibrantmercury tetra thiocyanato cobalt (ΙΙ) complex was used. Shimadzu UV-Vis spectra recorded spectrophotometer. Infrared spectra were measured using Nicolet MX-FTIR spectrometer with KBr pellets. Philips analytical PW-1710 X-ray diffractrometer was used to study the diffraction pattern. The spectra were recorded using Cu Ka as target material, a current of 20 mA, at the voltage of 40 kV, a channel width of 7mm,A time constant of 4, and chart speed of 10 mm/min. Thermo-gravimetric analyses were carried out by using a Shimadzu DTG/DTA-60. The TGA and DTA is thermal analyzer at a heating rate of 10 0 C/min. in a nitrogen atmosphere and air.
EXPERIMENTAL
The 3,5-dintrophthalic acid was prepared as reported elsewhere. All necessary chemicals used in the experiment were of analytical grade obtained from commercial supplier. The substituted metal (ΙΙ) 1, 3, 8, 10, 15, 17, 22 , 24-octa amino phthalocyanines complexe sprepared by the reported procedure. These octa amino phthalocyanines complexes converted into imino phthalocyanines complexes by using 2-methoxy aldehyde compounds with suitable modification as per scheme-1
Preparation of Copper (ΙΙ ΙΙ ΙΙ
ΙΙ ΙΙ) octa-methoxyphenylimino phthalocyanines complex.
Copper (ΙΙ), 1, 3, 8, 10, 15, 17, 22 , 24-octanitro phthalocyanine complex was synthesized according to reported elsewhere. The nitro derivative of the aforesaid complex was converted into amino derivative quantitatively by reduction using sodium sulphide nonahydrate (Na 2 S 9H 2 O) in aqueous medium. The finely grounded metal (ΙΙ) -octa amino phthalocyanine (6.30g / 0.1mole) was added in stiochiometric quantity of 15 M sulphuric acid, to this (13.6g/0.1mole) 2-methoxy benzaldehyde is dissolved in ethyl alcohol and catalytic amount of con. H 2 SO 4 was added, and the contents were refluxed with stirring for about 5 hours.
The settled green solid condensed octa-methoxyphenylimino phthalocyanine complex was washed alternatively twice with alcohol free from aldehyde and finally it was washed with The elemental analysis Carbon, Hydrogen, and Nitrogen were performed at Cochin University, Sophisticated Test & Instrumentation Center, Kochi, Kerala, India. The metal content was determined by incinerating them to the oxides. The magnetic susceptibility is carried out at room temperature (3 supply unit and a digital semimicrobalance. The diamagnetic corrections to be calculate using Pascal's constant. The 
RESULTS AND DISCUSSION
The synthesis of M-MePhImPcO yield pure complexes and it shows that dark green in color except for that of zinc, green with brown tinge. These complexes are sparingly inDimethyl sulfoxide, Dimethylformamide, pyridine and completely soluble in con. H 2 SO 4 . The elemental analysis results are given in Table. 1 and the calculated values and are consistent with the suggested structure given below in Fig.1 . The reduction of nitro derivatives to the corresponding amino derivatives and the conversion of later into M-MePhImPcO's were almost quantitative with good yield.
Electronic Spectra
The synthesized complexes were recorded DMSO in the concentration range of 1.00 -1.40 X 10 -4 M and data are summarized in Table 2 . All the absorption peaks are interpreted in terms of Q-band, B-band, L-band and C-band characteristic of phthalocyanine molecule. M-Me Phlm PcO complexes a peak were observed in the wave length 726-749 nm, which was assigned to Q-band, a 1u →e g transition and 327-337 nm assigned to B-band due to a 2u →e g transition. The Q-band is due to M-MePhImPcO's was observed to be shifted to higher wavelength range. The peaks are observed in the wavelength range 577-593 nm for Cu-MePhImPcO, Co-MePhImPcO, NiMePhImPcO, and Zn-MePhImPcO which is accounted for aggregation of complexes in the solvent. For all M-MePhImPcO's a band was observed in the wavelength range of 214-226 nm suggested C-band of the phthalocyanine complexes.
Complex

Infrared absorption spectra
Infrared spectra were data recorded the substituted metal (ΙΙ) octa-methoxyphenylimino phthalocyaninesa complex was recorded in KBr pellets and the reported results were presented in Table 2 . In the range at 3424-3451 cm -1 a broad absorption band were observed for all complexes and assigned to the H-bonding formed between nitrogen atom of the phthalocyanine molecules, hydrogen atom of moisture absorbed on KBr pellets during pelletization. The peak observed in the range 2362-2364 cm -1 is due to C-H stretching vibration on the periphery of the phthalocyanine moiety. The sharp peak at 1628-1634 cm -1 is assigned to C=N of imine group and the peaks in the 1380-1387 cm -1 is due to C-N aromatic stretching frequency. The bands at 1045-1119, and 741-772 cm -1 may be observed to the various phthalocyanines skeletal vibration.
Magnetic Susceptibility
The magnetic susceptibility and magnetic moments values of square planner M-MePhImPcO's were investigated in the solid state over a range of 2.20-4.45K Gauss and summary of the results were in Table. 1. The values reported are the average of three independent determinations. The magnetic susceptibility were studies revealed that CuMePhImPcO and CoMePhImPcO are paramagnetic and NiMePhImPcO and ZnMePhImPcO are diamagnetic complexes.
The observed magnetic moments for CuMePhImPcO and CoMePhImPcO are higher than the expected only spin value corresponding to one unpaired electron (1.73BM),mixing of higher energy degenerate states with ground state orbital , (e g ) 3 and (a 1g ) 2 . The orbital contributes is consists of higher at magnetic field then that of higher one evidenced by higher µ eff values at lower field strength attributed to intermolecular magnetic interaction coupled with magnetic anisotropy of phthalocynaninesπ electronic current as reported in the literature.The crystallographic studies that the metal phthalocyanines of Cu, Co, Ni and Zn has square planar structure with D 4h symmetry and are isomerphous.
The molecular plan is approximate normal to a-b plane and molecules were stacked along the short b-axis. The molecular planes are inclined to the a-c axis at an angle of 45 o . Thus the complexes stacked in column with N-atoms above and below on every metal atom (Fig.2) Hence the nearest neighbouring molecule along the b-axis contributes N-atom at the interplanar distance 3.8 A o .
The overlapping of two neighboring molecules depends on the crystal modification. The XRD data reveals that the M-MePhImPcO's as in β-form. The substituted metal (ΙΙ) of one of the phthalocyanine overlaps with N-atom of azamethine atom of the other metal phthalocyanine molecule.
Powder XRD
The spectra of M-MePhImPcO's in the range of 2θ angles o showed are not identical peaks Table -2 . It is observed two peaks. One of the sharp peak at lower angle with maximum intensity and the other peak at higher angle with higher intensity. The inter-planar spacings on these angle gave the following values. Co-MePhImPcO 3.49, 27.97 Å; Cu-MePhImPcO 2.82, 45.52 Å; NiMePhImPcO 3.74, 27.93 Å and Zn-MePhImPcO 3.57, 27.94 Å, clearly indicating the crystanilline nature of the complex. The observed patterns are very much similar to those of the unsubstituted parent phthalocyanines except the broadening of the peaks in the case of M-MePhImPcO's which may be due to the presence of substituents and which seems to play an significant role in the stacking of the substituted metal (ΙΙ)phthalocyanine derivatives. X-ray diffraction patterns are used only to explain crystallinity qualitatively.
Thermogravimatric and Kinetic Studies
Thermogravimatric analytical data of octamethoxyphenyliminophthalocyanine complexes both in air and nitrogen atmosphere are summarized in the Table 3 and 4. It is observed that the decomposition of the above complexes occurs generally in two steps, revealed that the initial weight loss of 2-3% corresponding to moisture. The first step degradation in air, which takes place in the temperature range of o C, may be accounted for the loss of four substituted imine groups. The major weight loss is observed for all the complexes in the second step in the temperature ranges of 350-600 o C corresponds to the oxidative degradation of remaining four Plot of ln(ln1/y) versus 1/T (where y is the fraction of the complex not decomposed) were developed for the decomposition segment where loss of functional groups occur. From the plots, the energy ogactivation(Ea) and frequency factor (lnA) were evaluated. Enthalpy(ΔH), Entropy(ΔS) and free energy (Δ) have been computed using standard equation in Table 4 .
CONCLUSION
A simple and convenient method has been optimized for the synthesis of pigments -octa methoxyphenylimino phthalocyanines of Cu (ΙΙ), Co (ΙΙ), Ni (ΙΙ) and Zn (ΙΙ). Magnetic susceptibility studies revealed the paramagnetic behavior of Cu (ΙΙ) and Co (ΙΙ) octamethoxyphenyliminophthalocyanine derivatives and the variation of magnetic moments with magnetic field indicated the presence of intermolecular cooperative effect. Thermogravimatric analysis of the complexes in an inert atmosphere revealed the stability in the order CuMePhImPcO >CoMePhImPcO > NiMePhImPcO > ZnMePhImPcO.
